Objective: To examine the role of foreign direct investment (FDI) in the nutrition transition, focusing on highly processed foods. Design: Data on FDI were identified from reports/databases and then compiled and analysed. A review of published literature on FDI into the food sector was conducted. Setting: The nutrition transition is a public health concern owing to its connection with the rising burden of obesity and diet-related chronic diseases in developing countries. Global health leaders are calling for action to address the threat. Highly processed foods often have considerable fat, sugar and salt content, and warrant closer examination. Results: FDI into food processing, service and retail has risen rapidly since the 1980s, mainly from transnational food companies (TFCs) in developed countries. As FDI has risen, so has the proportion invested in highly processed foods for sale in the host market. FDI has proved more effective than trade in generating sales of highly processed foods, and enables TFCs to cut costs, gain market power and obtain efficiencies in distribution and marketing. The amount of FDI targeted at developing countries is increasing; while a disproportionate share enters the larger developing economies, foreign affiliates of TFCs are among the largest companies in low-and low-to middle-income countries. The effect of FDI is to make more highly processed foods available to more people. FDI has made it possible to lower prices, open up new purchasing channels, optimise the effectiveness of marketing and advertising, and increase sales. Conclusion: FDI has been a key mechanism in shaping the global market for highly processed foods. Notwithstanding the role of demand-side factors, it has played a role in the nutrition transition by enabling and promoting the consumption of these foods in developing countries. Empirical data on consumption patterns of highly processed foods in developing countries are critically needed, but since FDI is a long-term investment vehicle, it is reasonable to assume that availability and consumption of highly processed foods will continue to increase. FDI can, however, bring considerable benefits as well as risks. Through its position 'upstream', FDI would therefore be an appropriate entry-point to implement a range of public health policies to 'redirect' the nutrition transition.
. The increased consumption of these foods in developing countries is in part driven by shifts in demand-side factors, such as increased incomes and reduced time to prepare food in an increasingly urbanised world 4, 5 . But supply-side determinants are also at work. Promotional marketing of processed foods by transnational food companies (TFCs) and the growing availability of fast foods 6 have been identified -by public health professionals, nutritionists, the media and activists -as possible culprits. Yet the less visible, structural dynamics underlying the wider availability of these foods have only just begun to be examined from a public health perspective 4, 7, 8 . Trade, consolidation in the food system and the changing nature of food production are examples of such 'upstream' dynamics. Another is foreign direct investment (FDI), which has thus far been overlooked as a driver of the nutrition transition. It is well known that FDI (along with trade, communication and migration, etc.) has been a key process generating greater global economic integration ('globalisation'). In the public health arena, it has been recognised that FDI influences tobacco consumption 9 . But minimal attention has been paid to the key role played by FDI in shaping the global market for a specific group of foods associated with the nutrition transition: highly processed foods*.
FDI is an investment by an enterprise from one country into an entity or affiliate in another, in which the parent firm owns a substantial but not necessarily majority interest 10 . It can take place through direct entry or investment in existing firms. The foreign enterprise becomes a foreign affiliate of a parent company, thus creating or joining a transnational corporation (TNC). FDI is one of the mechanisms through which TNCs enter new markets, and reflects an intention to remain invested over the long term.
FDI into food processing, service and retail has become particularly significant since the mid-1980s, enabling many of the recent developments in the production, distribution and, subsequently, consumption of highly processed foods. FDI is the financial mechanism by which developed nations, many of whom have stated their commitment to combating the ill-effects of poor diets at home, spread some of the products associated with those poor diets to developing countries. Being a long-term investment vehicle, FDI also indicates where TFCs intend to be in the future, and what products they intend to produce, sell and promote.
FDI is thus a process worthy of greater attention from the perspective of diet and nutrition. An awareness of FDI will improve the understanding of one of the long-term financial drivers behind the changing food supply in developing countries, and help identify key entry-points in the food system appropriate for policy intervention.
The objective of the present paper is to highlight and examine the role of FDI as an upstream driver of the nutrition transition. It starts by presenting the data on FDI into food processing, service and retail in developing countries. It then describes why TFCs invest in highly processed foods, and examines the consequences of FDI, drawing implications for public health nutrition and policy.
FDI in food processing, service and retail
Since the 1980s, FDI has been an unprecedented source of funding and stimulus to economic development in developing nations. It is in fact the largest source of external financing for developing countries. Between 1990 and 2000, FDI into developing countries grew more than six-fold, faster than gross domestic product or trade 11 . Despite recent downturns, US$162.1 billion of FDI flowed into developing countries in 2002, mainly from TNCs in developed countries 12 . In order to harness the capital, skills, technology and goods and services promised (though not always realised) by FDI, developing country governments have liberalised investment rules and introduced incentives 11, 13 . TNCs, meanwhile, have gained from new and emerging markets for their products and lower production costs.
Foreign assets and sales by TFCs
Food companies †, based mainly (but not exclusively) in Western Europe and the USA, have a significant international investment presence. In 2001, 12 TFCs were among the top 100 holders of foreign assets globally, double the number of 1990 (Appendix) 12, 14 . The foreign assets of these companies amounted to US$257.7 billion in 2002, an increase from US$34.0 billion in 1990 (Fig. 1,  Appendix) . In the same period, foreign sales increased from US$88.8 to US$234.1 billion.
Although a high proportion of foreign assets and sales are in developed countries, the amount of assets in developing countries is increasing. Middle-income countries are attracting a particularly large share. In 2001, eight of the top 40 TNCs by sales in Latin America and the Caribbean were food companies 15 . Foreign affiliates of TFCs are often also among the largest companies in low-as well as middle-income countries (Table 1) 16 .
Investment in processed foods
Globally, food processing is the most important recipient of FDI relative to other parts of the food system, including the farm sector. Data from the USA illustrate the dramatic growth of FDI into food processing over the past 25 years. US FDI into foreign food processing companies grew from US$9 billion in 1980 to US$36 billion in 2000, with sales increasing from US$39.2 in 1982 to US$150 billion in 2000 10 . FDI into food processing has proved far more effective at generating overseas sales than US exports of processed foods, which generated US$30 billion in sales in 2000 10, 17 . Trade in processed foods does, however, remain dynamic 18 . Between 1976 and 2002, gains in US agricultural exports were led by processed agricultural *Highly processed foods refer to foods that have undergone secondary processing into a readily edible form. They are likely to contain added sugars, hydrogenated fats (trans-fatty acids) and/or salt, and include soft drinks, snacks, baked goods, frozen and dairy desserts, breakfast cereals, fast foods, ready meals, dressings and sauces. They are sometimes termed 'high-value' foods because of the amount of inputs required for their transformation. They stand in contrast to primary processed foods such as sugar and vegetable oils. †'Food company' refers to companies that are involved in processing, service or sale of highly processed food. It includes diversified companies that manufacture, serve or sell products other than food, such as personal care products and tobacco. It excludes companies concerned solely with agricultural production, processing or research.
goods, and of these, exports of highly processed foods grew the most 19 . It is significant that as FDI has risen, the allocation of investment has shifted towards highly processed foods for sale in the host market and away from products for export to the home market and products produced by primary processing (although they may remain important in certain cases) 20, 21 . In 1998, 74% of the sales of affiliates of US food companies remained in the host market 10 . The tendency to allocate investment into highly processed foods is illustrated by the economies of Central and Eastern Europe and the Baltic states, which attracted soaring rates of FDI in the food sector in the 1990s 22, 23 . Investment has concentrated on soft drinks and confectionery. The confectionery sector in Poland, for example, attracted FDI of US$963 million between 1990 and 1999, more than the FDI in meat, fish, flour, pasta, bread, sugar, potato products, fruits, vegetables, vegetable oils and fats put . On a global scale, this trend has led to the dominance of foreign investors in the highly processed food sector. In China, for example, there are numerous nationally and locally based food companies, some of which have successfully out-competed foreign companies. But in packaged foods, such as instant noodles, soft drinks, snacks, sweet biscuits and fast foods, foreign investors dominate 25 . A high proportion of FDI into food processing from the USA still targets developed countries, notably Canada and the United Kingdom. But many developing countries are attracting an increasing share, particularly those in Latin America, Asia, and also Central and Eastern Europe (the trends with respect to Africa and the Middle East are more variable) 10, 17, 26 . Mexico, for example, attracted US$5 billion of FDI in food processing from the USA in 1998, a 25-fold increase from US$210 million in 1987 27 . Mexico was then the third largest recipient of US FDI in food processing, but in 2000 became a larger recipient of FDI into food products than Canada 17 . Reflecting the trend towards FDI in more highly processed foods, around three-quarters of the FDI in Mexico is in products like soft drinks, snacks and mayonnaise.
Investment in food service and retailing FDI into food retail and service increased rapidly in the second half of the 1990s. Supermarkets based in Europe and the USA are placing huge investments into Africa, Asia, Central and Eastern Europe and Latin America 28 -31 . In 2004, the top 10 FDI destinations by global supermarket chains included Russia, India, China, Latvia, Vietnam, Slovakia and Thailand 29 . Between 1994 and 1998, retail giants from France, The Netherlands and the USA entered the top 100 largest holders of foreign assets globally (Appendix). FDI from US-based supermarket chains grew to nearly US$13 billion in 1999, up from around US$4 billion in 1990 10 . Food service restaurants show a similar trend. In 1998, nine companies in the USA (with 117 foreign affiliates) invested US$5.7 billion in eating and drinking places overseas 32 . In total, this suggests that of the order of US$55 billion a year was invested by American companies in foreign food processing, service and retail in the late 1990s/early 2000s.
Why do TFCs place FDI into highly processed foods?
TFCs have invested overseas to gain from the potentially high returns from the emerging buying power of growing populations. Many developing countries -especially large ones -have far higher growth potential than the more mature markets of developed nations 33 . As the economies of many developing nations have grown, so has the confidence needed for long-term investments such as FDI 20 . Another strong force for investment by TFCs has been the liberalisation of FDI under the General Agreement on Tariffs and Trade (GATT) and other trade agreements 29, 34, 35 . The combination of these changes has encouraged and enabled FDI into food processing, service and retail over the past 25 years.
Highly processed foods also have a series of characteristics that make them specifically appropriate for FDI. Likewise, FDI has a series of characteristics that make it an attractive strategy for TFCs. First, relative to trade, FDI can be a highly cost-effective way for TFCs to reach foreign markets 10 . Exporting highly processed foods can incur high transport and storage costs relative to the value of the product -costs which are significantly reduced by direct investment 10, 24, 36 . These foods can thus be produced in the host country for less than the delivered costs of exports, particularly when the host country has the raw materials available for production 20 . For example, sugar is less expensive in Mexico than the USA, making it an advantageous place to invest in the production of confectionery and bakery products 10 . Moreover, setting up manufacturing plants in other countries is facilitated by the easily replicable nature of the production process 36 . An ability to 'jump' trade barriers is a second attraction of FDI 10 . This has been important in the past. Nestlé, for example, circumvented the series of comprehensive tariff and quota restrictions imposed by Southeast Asian countries after 1945 by investing directly in manufacturing plants in the region 34 . Today, trade barriers tend not to be a primary driver of investment decisions, but in some cases TFCs do invest directly because high tariffs make trade a costly option 33 . Third, FDI can optimise the effectiveness of branding and promotional marketing. Global advertising has created global brand recognition for many highly processed foods, such as Coca-Cola and McDonald's. Investing in many national markets thus allows these companies to benefit from economies of scale in marketing and advertising 24 . On entering the country, the brand alone is enough to attract market share 6 . Buying up wellknown local brands also confers advantages, since the brand is already known in the national/regional market and has an existing customer base.
In a fourth and related advantage, FDI may catapult the company into the position of market leader. Early foreign investors in food processing in developing countries tend to favour highly concentrated industries (i.e. with only one or two market leaders), such as soft drinks and confectionery 23, 37 . The acquisition of leading firms is an attractive investment proposition and a means of minimising local competition. In the retail sector, FDI into supermarkets has led to a strikingly rapid increase of market power 28, 31 . Fifth, an FDI sales strategy facilitates the ability of TFCs to tailor the entire production, marketing and distribution process to local tastes and conditions. FDI provides access to the 'intangible assets' 26 possessed by local companies, such as staff with knowledge of local market conditions and preferences, and an already established distribution network. A local presence also makes it easier to form relationships with local players, such as suppliers and other TFCs 38 .
Consequences of FDI into highly processed foods in developing countries
FDI is a key mechanism shaping the market for highly processed foods in developing countries. FDI makes more processed foods more available to more people. It enables lower prices and opens up new purchasing channels. It also has repercussions for the food supply chain. As a consequence, FDI drives sales and consumption of highly processed foods.
FDI and the food supply chain FDI has inter-related repercussions with other parts of the food system, notably the supply chain 22 , including trade. This is illustrated by the food retail and service industries. As discussed extensively elsewhere 28 -31 , the greater supermarket power enabled by FDI has impacted significantly on agricultural supply chains in developing countries since supermarkets demand much larger-scale procurement compared with small retailers. Supermarkets have also stimulated foreign affiliates of transnational food processors to change their distribution systems, originally developed to supply small retail outlets 34 . The relationship between FDI and trade in processed foods is often complex: there is a debate on whether FDI substitutes for trade or complements it 17, 20 . Traditionally, FDI was thought to substitute for exports, but more recent analysis suggests that FDI and trade in processed food products tend to be mutually reinforcing 10, 17, 33 . This is exemplified by FDI in the fast-food sector. FDI in food service has stimulated the growth of fast-food restaurants, leading to huge growth in consumption of French fries world-wide. In an inter-related shift, trade in frozen potato products has expanded 39 , with the amount imported associated with the degree of FDI in the fastfood sector 40 . And hand-in-hand with increased trade has been increased FDI in French fries processing plants, which provide fries for the host market and intraregional trade 39 . The McDonald's Corporation, for example, has invested in processing plants in Argentina, producing fries to supply McDonald's restaurants in all the Mercosur countries 41 . This has subsequently affected the local food supply chain: the TFC-affiliated processors have introduced written contracts for local potato farmers, which favour larger commercial suppliers over small farmers 42 .
FDI and local competition FDI has in some cases led to the near total dominance of foreign TFCs in specific sectors. In others, the entry of TFCs has stimulated the development local competitors. In China, for example, 'foreign direct investors. . . set new quality standards, illustrated marketing innovations, introduced new products and technology, introduced new management concepts. . . Local companies learned and mastered these gradually. Although many local food companies lost in the competition, some arose from ashes and became threatening rivals to foreign brands' 25 (p. 441). In several countries, competitors with US-based fastfood chains have also been highly successful 6 . The effect has been to strengthen the processed foods sector as a whole.
FDI and marketing of highly processed foods
The entrance of TFCs into emerging markets has been accompanied by a tremendous increase of marketing muscle. As already noted, FDI enables global brands to take advantage of economies of scale in marketing. Aiming to create demand, the marketing techniques employed by TFCs tend to be aggressive, comprehensive, and targeted at young people 6 .
FDI and prices of highly processed foods
In developing countries, many processed foods are highvalue items targeted at higher-income consumers. This remains the case in many countries, although it varies between products. At the same time, evidence now suggests that TFCs eventually lower prices in order to expand their market base and out-compete other companies 25 . Major foreign investors in soft drinks and fast food have developed sophisticated strategies to lower prices and increase affordability in many developing countries, which has had the intended effect of broadening the customer base 6 . In Brazil, the price of processed foods fell 30% between 1994 and 1997, driven by new investments and entries in the food market, the growing market power of supermarket chains, competition with local food companies and imports of processed foods 41 . The presence of local competitors can have a significant effect on price. In China, Unilever dramatically cut ice cream prices to compete with local brands 25 . Evidence from Latin America also suggests that supermarkets are now moving beyond their original 'niche' in upper-income neighbourhoods, into middle-class neighbourhoods and, in the late 1990s, into lower-income communities 30 .
FDI and purchasing channels FDI in supermarkets has opened up new sales channels for highly processed foods. Supermarkets are well placed to sell processed foods at lower cost due to economies of scale in procurement 28 . The growing use of refrigerators and cars in many developing countries facilitates weekly shopping for processed foods 38 . In Latin America, supermarket share of all food retail grew from around 10 -20% in 1990 to 50 -60% in 2000 30 . In Brazil, over 70% of all food consumption expenditures are now in supermarkets 41 . In Central and Eastern Europe, foreign supermarkets sold about US$15 billion worth of food products in 2002 31 . FDI, the nutrition transition and highly processed foodsFDI has also propelled the spread of restaurant chains. The top 10 American chains had 40 178 foreign units in 1999 32 , and the number of transactions at fast-food chains rose dramatically in many developing countries in the 1990s 6 . While expenditures on meals outside the home still tend to be higher in developed countries, evidence indicates that developing countries may be following the trend. In Argentina, for example, 18% of all food expenditures were spent on meals eaten outside the home in 1996, an increase from 8% in 1970 42 .
The penultimate consequence: FDI and sales of highly processed foods Processed food sales in developing countries are lower than in developed countries (one quarter or less of all food expenditures, compared with almost half) 38 . And sales of primary processed foods (e.g. fats and oils) relative to highly processed foods are greater. Yet wider availability, lower prices and new purchasing channels are driving rapid growth. Annual sales growth of all processed foods is around 29% in low-to middle-income countries compared with 7% in upper-to middle-income countries 38 . And the market for highly processed foods is expanding fast. In Brazil, growth in real volume sales of hamburgers, biscuits, ready-to-eat desserts, yoghurts and flavoured milk amounted to an average 27% between 1993 and 1997, compared with 5% for vegetable oils, margarines, beef, poultry and pork meat 41 . Breakfast cereals are registering double-and triple-digit growth in many developing countries, while sales growth of readyto-eat meals has been dramatic in Eastern Europe and Latin America. Soft drinks sales are growing rapidly in Eastern Europe, Asia and Latin America 6 . Future sales growth for TFCs 'lies in developing countries' 38 . According to Gehlhar 38 : 'Studies indicate that as income levels rise, consumers in developing countries spend a larger share of the additional income on food compared with consumers in high-income countries with similar increases in income levels. The additional expenditure on food by consumers in developing countries often translates to diet diversification and increased expenditures on high-value food products, such as retail packaged foods' (p. 42). Vietnam, China and Indonesia are expected to be the fastest-growing markets for packaged food retail sales over the coming years, with growth rates forecast at 11, 10 and 8%, respectively. Korea, Thailand, India and the Philippines rank among the top 10 growing markets, with total packaged food retail sales expected to grow by 5-7% annually.
The ultimate consequence for public health: FDI and the nutrition transition The precise effect of FDI on diets in developing countries remains speculative. But it is clear that FDI has played a role in the nutrition transition by increasing the amount of highly processed foods in the global diet. Food service chains such as McDonald's, products such as French fries and soft drinks, and now retailers such as Carrefour are becoming more entrenched in eating cultures 43 . FDI is, therefore, affecting what people eat.
Less clear is exactly how increased consumption of highly processed foods has affected diet and nutrition as a whole. What is known is that the nutrition transition has been characterised by enormous increases in the consumption of edible oils and caloric sweeteners 44, 45 . Since highly processed foods are often high in fats and sugars, it is likely that they have contributed to these trends. Beyond this, more empirical information on patterns of highly processed food consumption in developing countries is critically needed. Key unknowns include:
. How significant are highly processed foods relative to other foods in contributing to excessive consumption of energy, fats, sugar or salt? . What foods do highly processed foods tend to displace in people's diets, or do they simply tend to add to them? . Do highly processed foods have some positive impacts by diversifying diets, or do they tend to add to them? . What role do highly processed foods play in the diets of the poor? . What are the relationships between the consumption of highly processed foods and income, age, gender, employment, dwelling place (urban or rural) and education? . How does the increased consumption of highly processed foods affect the culture of food consumption in developing nations?
Answers are needed to improve our understanding of the impact of highly processed foods on public health nutrition. It would also be useful to develop an econometric model to examine the effect of FDI by TFCs on diets (following similar analysis conducted for tobacco 46 ). Such information could assist policy-makers in developing solutions to the less healthy aspects of the nutrition transition.
Implications (and dilemmas) for public health nutrition policy
Policies commonly proposed to address the negative sides of the nutrition transition tend to focus largely on lifestyle factors and dietary guidelines. Entering the food system more 'upstream' is a more public health-oriented approach 47 . As shown here, FDI underlies many of the 'upstream' inter-related dynamics in the supply, distribution, marketing and sale of highly processed foods. Thus 'following the money' would enable a more integrated response to this aspect of the nutrition transition.
But how could FDI be targeted by policy interventions to 'redirect' the nutrition transition towards better health? 4 There are several potential approaches. One, and perhaps the most intuitive from a public health perspective, would be to take a regulatory approach and impose healthoriented conditionalities on FDI by TFCs. A country could develop an integrated package of provisions that the TFCs must meet, notably with regard to fiscal matters, but also on issues such as promotional marketing and the provision of information. These policy options (and others) are contained in the WHO Global Strategy on Diet, Physical Activity and Health 3 , and many countries have the structures in place to implement them 48, 49 . Through its position upstream, FDI would be a single entry-point to implement a multiple range of public health policies.
The challenge of this approach is that regulating FDI by TFCs, and the foods that they produce, will likely affect the decision by a TFC to invest in a country 50 -and may well discourage investment. This is problematic because, as a major source of external financing, governments are actively seeking more FDI, not less 4 . Diet-related conditionalities on FDI would simply add to the range of demands for 'corporate social responsibility'. It is a particular problem for poorer countries usually overlooked by major foreign investors. The recent investment made by the Coca-Cola Corporation in Somalia is a case in point: in August 2004 the company made the largest single investment in the country since the government collapsed over a decade ago 51 . Although nutritionists may question the value of the product, it is the type of investment that signals the business confidence that many poor countries are desperate to build.
A second option, therefore, would be to look directly to TFCs for a voluntary solution. An intuitive alternative to the regulatory option would be to encourage TFCs to invest in healthier products -less salty snacks and baked goods and more low-fat products and nutrient-rich foods. It is noteworthy that low-fat products are growing well in large markets such as Brazil 41 , but the disadvantage of this approach is that categorising such foods as 'healthy' individualises the benefits. A better approach would be to reduce the content of fats, sugars and salt in highly processed foods across the board, as TFCs are beginning to do in developed countries.
These two different approaches reflect one of the fundamental tensions in policy development today: the balance between the role of nation states and TNCs. The first option outlined here assumes that the TFC is subservient to the power of the state; the latter that the state must cede to the power of the TFC. In food policy, the balance of forces is skewed, with TFCs possessing more power and information than the states that they seek to enter 52 . Should, then, nation states cede responsibility for diet to TFCs on the basis that they are able to cater to consumer demand for highly processed foods? Or should governments recognise the influential role of supply-side drivers and regulate them? And if governments play a stronger role, how should they trade the risks (for public health) against the opportunities (of investment) from FDI?
This tension is not new. The trade-off between the opportunities and risks of FDI has been much debated in the past 12,13,53 -55 . The challenge for regulators of any type of FDI is how to remove obstacles without unfairly favouring foreign investors 11 . The experience of sustainable development is particularly relevant here: like the nutrition transition, modern environmental problems are associated with more economic growth, not less. In the environmental arena, it has been shown that FDI is more beneficial and less detrimental when based within a long-term, integrated policy framework that takes a precautionary approach and draws on international co-operation 56 .
The same applies to diet. Despite some of the unknowns about the role of highly processed foods in the nutrition transition, the importance of good nutrition for good development warrants a precautionary approach. Taking a long-term view is particularly relevant in the light of the long-term intentions of FDI and the likelihood that investment will continue into the future. A policy framework for FDI in the food supply chain is thus needed that incorporates regulatory, voluntary and market mechanisms to balance the costs and benefits of FDI between industry, economies and nutrition. Such a framework would be facilitated by an advantage possessed by TFCs -their ability to adapt to regulatory and policy frameworks 53 . Addressing dietary shifts upstream at the point of financing could create an enabling environment for the development of new business models by TFCs, while providing governments with leverage to address public health nutritional needs. It would help replace the prevailing attitude of 'grow now and promote good diets later' to 'grow good economies with good diets'. Missing data indicated by -; a blank cell indicates that company was not included in the top 100 ranking that year. Source: United Nations Conference on Trade and Development (UNCTAD) (2003) 12 and UNCTAD (2004) 14 .
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